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(54) TESTING DEVICE AND TEST METHOD OF SEMICONDUCTOR INTEGRATED CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To properly execute a test of a 
memory part, in the actually using state of a semiconductor 
integrated circuit. 

SOLUTION: In this device for executing the test of the memory part 
1, in the semiconductor integrated circuit equipped with the memory 
part 1 and a logic part 2 operated by receiving an operation signal, 
for supplying the memory part 1 with a data signal from a data 
output part 5, and receiving the data signal from the memory part 1 
into a data input part 4, a test signal is applied to the memory part 1 
separately from the logic part 2; and the operation signal is supplied 
to the logic part 2 to cause the logic part 2 to be operated. 
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1 

9 »* b t 1 - * ffi * «Jfc 6 5 s - * * WE / * U SB iz 
«*&•*-* <*: 1 1> Kt*— ^ A^SBKlWE*^ U »ef- 

■P^TiE^tUSOf^ hSrfT'S fe©tC*5V>T, WE 
USIUcWEPvy ^gEttfgSbT^X HflHtSBJftl 
tiiitc. WEp v*y f «fc»flMB^S«l& bME 

mfrmmmmnTX h^m. io 

[H.3J8S2] WE*^USR^©^Xh«^©EP;!J0i$7 
*±5»Cbfcvi:*4**t-r-S.I»**-l-K:E*©*i»# 

[w#*3] waBD5?yd7«©»fftt«c*v»T. m 

12 d V v 9 8B©x- 9 W*»*» 6 WE* ^ U SB^©^- 
^ ffl <t * WE p y * SB© x- ^ A^3 SWW x $ * 

fcE*.©¥*<MII*EH»©T-X bSB. 

[»**4] wE^^uas^oT-xhw^oaijiniHW 20 

fS#JH3©^Tna^::E*©¥£#**Ial!&©xX 

So 

[»**5] WE^USB^WxXhli^WBiaoiMfP 
£. WEn$>y*»©»«siH»£«:. SWCffiilbfcB 

i STisiKCio, tn^nnt}^^^o\zvtcct^ 

¥i9#&*lHlK©xX hSB. 
[«*«6] CPUt. ^Uffit. ■MtM3^£5W 30 

& c tiz*. 0 mtf- b^-^ffi^SB^e-^-^fi^wE 
* =e u £ £ *> — ^ xttwz is^t u 

SB 5* - * A *f * S W « n 5? y gB t £ ffi A fc ¥ 

^T, WE*^'JSBI::WEP-;>y*gB£#l8ibT^X h 
« £ £ fete. ilEoyy *gBK:i)iftMs#£ 
flU&bWEP^y ?SB£l(!f££tb££,©T-;&-3T, WE 
USB^©5=-X h{f*f©EPiD{|5«£B I ST@8§C:<fc 
Ofttii*. WEas?y*«©»fttWW£ilMBCPUK:.fc 

©t-X hSiB. 

DWfebx-i'fflaaa^^-^w^siME^yfKK: 

MtSttt>l:f- ^A^SBKWE^'JSB^ex- 
*fi^£§lt£ p v y ^ « t *«^.fc**#*«0ISK: 
O^TWE^'JgBW^X l>^ff 5*>©K::te^T. WE 
^'JSBKWEPvy^gB^gS LTr7 hft^£EPlra 
-TSttfctr. WEPv'y i'SBICX^^X Mt^£ 
{jytbWEP^y*gB©X*+>^X h&&fr£-tt-«J: 
?\Zl,tcCtZ¥f%liiTZ¥m&MmiB\&<Dy L 7> 50 
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Bo 

WUz&^T. WEP^yy^x-^ffi^gBrt^WE* 
^ U 8R^©x-^«^SWEP S> y i7gC©x-^A^gB 
^; W x ^ -a- ^> «t 3 C L fc CI t * #m t T -S. 7 
KE«©¥@#**!h]SS©7-X hgfi. 
[fS5R^9] iE^tU^CrX KI-ft©BUlO$!lffll 
£B I ST@&lCcfcOfTfc>i*&«fc?ICbfcC££!KFg!t£ 
-rai»*JH7 SfcttBI*JS8 ICE*©*****!!!!*© 

[«**10] *^UgB£. Kjf^ft^^Slt^CtlC 
±0ft*bx-^ttl*^e.7 f -^«^*WE^ ; E'JgK 
KflWg-r 3 £ £ IC 5*- 9 A ftSBIcWE^USBri^x 

- ^ ffl ^ * s it & p y y as t & ffi 7L tz. ¥ m# m * m ss 

Ico^TWE^^'JSC©^^ h^ff 5t>©fc^ViT, W 

E^^uasfciWEn^y ^as^muT^x hmn&w 

S5©t-X h*fT«f.-«.En5?y ^«^»fp«^*«i(&b 
«tEn^y^a*ftf^Sif«J:5fcbfcC£*1#«f^ 
Sipi»{t:»*|g(SOT-X h^S. 

TlCt-S^-X M*7K:i6UT, HEPX7 ^«^©»ff 

«[Hlg§©xX h^ffio 

[i$«12] iWE^ : E'jaBOT-Xh*fffif.w*J^* 
WE p v i7 gU©i!)^«^ Cfe V^T, WE P *8B© 

5 s -^m*»^6iWE^ ; Euai.^©x-^«#*mED 

v gB©^-* A^JgB^/N'-l' /U $ ok o \Z Lfc d 
0*fctt«*Jll 1 CEtO* 

iOftf^Lx-^m^^^x-^ft^SrWE^tUgC 
K:«l(&-ratt ! blC7 J -^A*»»cWE^ ; EU«*»67 f 
-fmn&gLtt* P ^»t*«Afc¥»#JH*ll«S 
ic-^t/iTWE^^rUaewxX h£fr5t>©l:::fet>T\ W 
E^ ; E l Jg|5lcWEPv 7 ->i'aBt^giLT5 : -X 

SB©xX h*fT^flcWEPv<y^gi5-X^^>^X hfs 
^ b WEp 9 Si5©X^ ^ >fX h £*fT S * 
Si3CbfcC£*#S£-r-5¥S***lHlK©xX h 

[fl*JS14) WE^^EUaJWT-X Mlff^lC*5lt«. 
iED-/'^Sl!©^ + t>T7 h*fT«lilc*3l^T. W 
E p y 9 UV>=r- 9 ffi 85** e. WE ^ ^ 'J SB^©?- 
^ * WE P y ^ SB©^- ^ A ^3 a6^/^-f n X S 
-5J;5lcbfeCli:^4#«Si:-r-5rt^3Sl 3 ICE®©¥* 

c%^©i¥«a^ci»^] 

[0 0 0 1] 
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U L7>yKui?y>7*:PimVtz 1 L S I §«L S I fr*> 
[0 0 0 2] 

•y? 2<D^-^A^)g|5. 5tt7-^ffi77gS. SH^t'J 
1 7\t7-?mt)&, 10IJASIC 

*6&5LSI. 1 Ki/t'JrXhAAIfX 12ii 

[0 0 0 3] /tU 1©t7 h*frB#^4. A^'J^X 
hA73t:> 1 lA^^rX hfi^*»Bim*ft. 

s^i/Otuitfassw. dro^y ^x bmn 
m\za^x\t. t-x btmowMt^yy&aisy? 2 

[0 0 0 4] Z.<D£v\Z, ^t'JfXN 
P$ (C 7 > y A n =J y V £ it 13 m \Z Wife- £ it £ d t ft 

t"X hifitoiL\,Tnt>tlTtoit. -t-Ofc*. JtftW^W 

coa^-s^y t7>no-7-^o^t>TX ha* 

T^7c. 
[0 0 0 5] 

[3fi9JjW**UJ:"3£-rs«IMJ Jl©B9itt, /^UW 
[0 0 0 6] 

*ttlelg§©:rx KgfTti, ^'Jat. «if^«^&S 
W 3 Cl <fc K «fc 0 m ft L 7 s - 9 ffi 73 28 «» 6 5* - ^ « *t * w 

w%nmmz-z>^xm%z^^)^<r>7-7, v*fso%<n\z 

h ft^SBJftrT -5 <h <L fe t. IWEds;?^ g&KIWfs^ 
£ L DftG n 5? y V U & S)f^ * <fc 5 IC L fc (Df 

[0 0 0 7] Sg2©fgBJ3K:^5¥^#gi*SlsIS§©7^X h 
SITU Hiite^^EUgB'vcD^X hm^cowira^Tfcjs 

O \Zhtzt>V>T'$>Z>. 

[0 0 0 8] ^3 ©fgB^&*¥&#*«IIIg&©7"X h 
fitjKP^y^gBWifcfetfMK&^T. fiflfBP 
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*t * fifjf 2 P i> v V SB© f - ? A 77 SB^ AW A X $ it S «fc 

[0 0 0 9] *4©»Wfc«* i l 6 ##*«EIK07 i ^ H 

lfflEnSJy^aSOlMlMHfltS. B I STIsISSf'-tOfr 
*7 it -5 <fc 5 C L fc *> © T & -5 . 
[ooio] 1 5flD^i:«5*i#ia@aof X h 
#jf2*^U^©7"X h{i^©EP7JDfaJW«k. 
10 fi&t2P>?y?»©IljftMi«tW<h£, S^KJfiilLfcB I S 

[ool i] m6<D&m\z&z*i»fcmm®&<b7-xb 

SHT-tt, CPUt, ^tUfiBt. »f1Mi*»£2ttS Z. 
iz C J; 0 Wift b t 1 - * ffi 73 «A» 6 7*- * m *^ £ wi IB ;* sE 
Ugpic^TSttfeC^-^A^gSfcWiB^^'JSC^ 
6 x- * (i ^ * 5 tt Z> p ^ y i7 gB t * M X tz ¥ * « 
[HiKtco t^T mII37< ^ U SUC-r-X h 5 © t'*5 1> 

t, mmt^vmzm&nz/ytt&tttffiisTf-xhm 

^bHfIIBP> 5 -v^SB€:»f^^it-5fcCDT$)oT. Wf27< 

tTt.it, ttEo5?y*«©»fls«»SimecPUfcJ;0 
fTt?it -5 <fc -5 \Z L t> CDT & -S . 
[0 0 12] m7<7)^BJ^^S¥#^*«IsI£S©^X h 

l 5 s - ^ ffi ^ »a* e. 7 s - ^ a ^ * m 12 t< =e u « c « 

30 TmrtB^^'J^^^A h^fTC" t><DiC*3(/^T. Wf2^^E 
UgCfCmIf2Pvv^a5<t»glLT^X bm^SrEPjtnrrs 
ttfcl:. Sf(fBP> ? -yi7gl5tCX^ J c>^X h{f-^S:«$g 
L- ffl 12 P i? y ? SB© X ^ -V > =r X h Hff £ it -5 <fc 3 \Z 
Vfzh<D-X:$>Z>o 

[0013] w,8<n%w\z&z>¥mwmkm , &<n j r7, v 
giTB. fiffEPv-y i7S5cox^-v >rx hJlfT-ttfigrc 
*5 IriT. fid!2 p x ^ ^ ffi 77^ 6 fitr 12^ ^ u 

-f 7tX S it -5 ± 5 Lfc (DX'$> Z> „ 
40 [0 0 1 4] JB9©«WKIR4¥*#iia0iS©7 1 Xh 
17 *7ct4m8©^B^lC*5t.^T. WB^t'J 
SU'vWxXhft^c^EnJjoSflW^B I STlHlS§(C<tDfft» 
it 2> J; o \Z b <D T- & S . 

[0015] no <n5£m\z&z>*mwmm®&<n>7-x 
m& v f- * ffi 77 7 s - ^ z fitrs2 7c ^ y se « 

Sg-TS <h 1 1> ("7-^ A^SE^fiiilB^ =e y e^-^ 

m^g.tt* a-;? zmti zmx-tz¥mwmmm&\z~3 

^TfiaiB^t'JgBW^X K^fTOfcWICfel^T. fiflfBTt 
50 ^ygiHcfilifBPV7?gB<*:7>l§iLT^X hm^^EPiOL 
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[0 0 1 6] mi 

Lit 

- [0 0 17] mi 2flO»Wfc«4&H £ **Wll«BI»OT'X 
9 Hi t) (B* b ffiE ;* * U SB^ co x - ^ fl* & W IB d >? y 

[o o i 8] mi 3<D5tmzvikZ¥m#mmmitt<DT7> 

ftffL5 ? -^ffl*«*6'r--^«^*1WE^ ; EU*K:« 
^TffiE^ySB©^ X h£fT? fcoi:*^ WE* 20 

*^u«b©^ xh**fT-r*££fcfc. tuE^uaw) 

•5rx h*frRffcffiED^y^»^X*^>?^ 

[0 0 19] SI 4CO%BJtc«^>^##:m«liI^C0xX 
h^ftT1i> ME^^USBOT-XhilffWffcfeWftttE 
nv^y#SB©X** >t=-X h*fTtt»fc*ViT, WEp 
^y^W^-^airtSSA^ffiE^y »m^t-^8 
^SllttEn^y^«<0x-^A*»^A-f/l^S**J; 30 

[0 0 2 0] 

3 a, 3blitH^ 4B7>^Pyy?2®f- 
^A^SB, 5 tt5 P ^ y 2 ©f -^ffl*«, 6 40 

•^A^fcf>, 9tt«^W*tT>- lOttASICafe&tt 
6LSI, H^tUfXhAAex 121^^'J 

fX hffi^tfVT&S, 

[0021] ASIC: 10 ©3l*»fPRf fctt, 5 >^ 
AOy^y^ 2©ftfNf^te* ASIC: 10©»«t*6 
fl^A^J tf>8 HA^J^n, 7>yAD77^2^ 
A*»2al:ft«*ft5. 7>^APy7^2H 5*- 
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-^a3*gB7^e>x-^(I-^**feUi7^3 bSr^LT^ 
>jf&uz?y& 2©^— ^A*SB4^^S&t*S 0 
ADy>^2H *©HJ*«^*«*»lH*l«2 b*>SfB 
^tti^tf>9£^LTAS I C : 1 0 O^gB^aJT 

So 

[0 0 2 2] ^^EUSBl ©tX M^rttt, fXfA^i 

3 a^^LT^^USBl ©^-^A#a6K:R3iJD£n 
So 7>^ADy7^ 2 te, uW^'JrX hBtK&tt 
^fX HAAS^©H«^^TH *^ySBl <fc#» 

sn, ta hAAfif ©M*stt&^t>OT*Sc u 
x h A*fl»©ai»fc* i;t, jhs»> zmwxi) tr>8 

S^LTttfP«^<0«*&*«^A*«2 afc*frt. K)f£ 
jRtBt&a. tl/T, x-^tB^aBS^^ttS^^n^x 

£;frL^>^AP>^i7 2 e*OT f -^A*SB4^#t$S 

[0 0 2 3] Z<D£5\Z. /^UlOrAh^ t^'J 

^tUfAhA*t:>l lJ()^-fel/^^3^L 
T#A^Wo *^»J ia*e>©tB*(t^tt* «'JfA 

htB^tr>i 2*^ett*Hi*ns. 

[0 0 2 4] 7>^APy7^2^AAfl^H <f*f 

yAPy7^2T^ ; EU 1 frZm^&gitfT^rcT'—? 
AASUfcltt, 7>#l±U i?y>? 2**5*^ 1 

[0 0 2 5] u(D7>yAPy7^2^r-^A*^4 

T% 7 >^A P y 7 ^ 2 ©fA h»mt§o 
*A*®4^©Aaffi**BS£n*£* BKMtSofc 

[0 0 2 6] *^y 1 ©fX H^7tSST> 
ADy^ 2^Slfp-rSJ:'5tC7 L X h7"P^7A^fflJ 
tli). t^'J l^f X hA*«#©WJDJWI*7U ;* 
*'Jl©fAh^7nt, ? XhA:ft{§^©HJ2JDi&l 
7/^ADy7^ 2 © ft A* SB 2 a^© 

*2t4»ff*f>lbT*. 

[0 0 2 7] zL<D5zwiz£2>mm<Dmmi ic«tn«, ;* 
mftmn*&»z>zLt\z&v)mftis : r-9 
a^ws^s^-^w^ewE^^uffli *w«i&-r*fc 

tt>^x-^A*SB4fcffJfB^ ; &ygBl^^x-^fI^ 
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^U»l KfflEP^y*ffi2 i#«LT?X hfi^£EP 

[0 0 2 8] C©»flfcJ:**lli©»*lKJ:n 
£SS 2 ,©x-^.ai*« 5 ^ £MJB*^»J SK 1 ^<T>?-9 

m *t & me p v ^ ^ g& 2 ©5*- ^ a* g& 4 /ix s 
^»2©5 f -^x*a54's«i(&sn*5 f -^e^* 

[0 0 2 9] S^K, CCO^HJtCJ:^*JfS<D^|gl ^cfc 

-*«#£Stt5P^y #«2 t*«Afc**flc*ailI 

T> ffiE*^Um KMEPS^*»2i#l(^T^;* 

fiftaa^^Uffil co^x h^T«r^Bflf2a> ? ^^a2 
Lj|&EP5^*«2SiMeStf*J:5 

T^ctS^X h^TtcJSCT. WIBP^y ^86 2^(01(1 
^m^<7)^*^±bWfBP^^^gB2 0il!i^S:f?±-r 

*^*i;TP^y^«B2*W*^ftfPS*, ^Uffll 

[0 0 3 0] fit, £©*WK:<k3*JS©»IBlK:.fc 
fttf* WE^^uaKO^xh^frWffcfeW^MrEP^ 

y^»2CD»fPtt!Bt45^T, mmuiyy^U2(Dy'- 
^m^fflS^SWE^^USBl^©^— ^fi^*«ftEP 

fcCOT, P^y^^Ox-^Art^^flWSSn*^ 

[0031] *iwi2. z.<D5&m\z&z>mm<DMm 

2£, H2l:o^THW1*4. B2H $$M<DM1&2\Z 

&nz*m#mmm9&<Dm&*7KT7 p ^ * it^, 
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MD?*;>a!, 2 att7>^APy7? 2 Oft^A^ 
g&, 3 a, 3b\t±Ui7^, A^yPKU^yt 2<D 
x-*A*«. 5«7>yADy7^20f-^WA 

10ttASIC*5&5LSh nH/t'JBIST 
14UDi;y?BIST@K, 15I1TAP3> 

[0 0 3 2] *^EU B I STEK1 3 te, ^USRl^ 
10 CD^X hfi^OHUa^SUffll-rSfcs&^fc^TfeoT, B 
1ST (Built-in Selftest) 
«fc^T«SSnT^5. Dy^^BISTHKHH 

<£>t><Z)T&-2T, /tUBISTIslBl 3ttt4UT* 
&2ft. mWzB 1ST (Built-in Self 
test) @Bl:J;oTifilcSnTt^. TAPP>h 
D-7 (TAPC:TAP Controller) 1 
Sits J TAG«*&tCii'&-r^^X h • 7#-feXffi#— 
h • P> hP-^-Tr^^, y^EU B I STIeIKI 345«k 
20 tfPS^^B I ST081 4Stn^nBits, 

[0033] ASIC: 10 COii«ft^Rf^«, 0 1 K 

s-r*J6©»tBi fc*»t*tn*»c, 7>^adv7^ 
2©»fp(g-^tt, asic: i ocon^^e>m^A*tr 

> (HS-fr-T) KlAASft* 7>^An>?7?2^ 
A*«2 afc#>e$ft*. 7>^Aa^7^2H 5 s — 

— *Hi#ffi7 ^fl-StS-feU*^ 3 b^lT7 
>^Apyy?2C!)T-^AA»4l:MtS. 

30 APy^2H -ta)W*«^*«^W*«2b^6« 
^ffi*jtr> (H^iirr) £?TbTAS I C : 1 oon» 

[0 0 3 4] /t'Jffil ^t-X M^Ktt, fXhAM 
^/ : EUf^hAAe>l 6*^AAStl» TAPP 
>hD-7 1 S^rXbAMf^CT^^EUB I S 
TEIK1 3i$£ZfUi?yl7B IST0B1 4 SriKUrT 
-60 ^t'JB I ST0B1 3ttTAP3>hP-7 1 5 
<Dmm\Z±?)1zUt7? 3 aS^LT^'jaBl (O^-* 

40 a*SB7^&(0^X MBM^/^'JB I STIeJKI 
3MOTAP3>hD-7l5^?>n, rXMli^ 

e>i 7^6^«B^*ai*n*. 

[0 0 3 5] 7/^APy7^2H u^^UfXH 
Rp^fett^^XhA*m^OH^tCO^T«, jHEU» 

UftiLft#*&. 7>yAny 7 ^2fl *^U8B 
1 -\(7)^x hA^iM^^Mi:jSi;T, TAPn>hP 

— V 1 5<OR»lZctSP^y^B I STffl 1 A<W%m 

\z£^>t. mftwm<Dm&$:mnAJj%2 aicstt, » 

50 fEtttlifc*. fit, x-^ffi^g65^eaj^^n^ 
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*a*rso 

[0 0 3 6] Z.<D£o\Z, ^^tJl^fXh^ *^EU 

*^rU B I STlHjggl 3^^A^too 
l^^^fXhffiAfi^l /^UB I ST081 3^ 

ffTSo 7>^APy^ 2'\tf>A^ft^te, uiSy? 
B I S THIS 1 47^£-^x.£*l£o D>?y £?B I ST® 

g§i4«, i o^a h^y^^^EU b i srmm 

1 3£v£^tt3xrK 7>^Dy^^2^0)7^tX$: 
lh#>So ^^UBI ST0&S 1 3 4oJ:tf D:/^ B I S 
T[Hl&§14te, Z.<D£ofcW)ft&T a p3> hn-7 1 

[0 0 3 7] 7>^ADy7^2T^ ; EU l^^fl^?: 
Stni^cr- ^A*giUte> 7>^ADy7^2/i^ 

[0 0 3 8] C(?)7>yADy7^ 2 <Dy"— ?AJ]ffl4 
£#^£&^<fc5KU &S^te, H^ffiKL&^iL^ 
T\ 7 P y ^ ^7 2 0)f X hiWffi]±t^)o 5*— 

*A*gM^A£®#@£$nSch. IsJ&WK^ofc 

TtS« / ^ U I: i5 ^ § f - ^ 0/U ffi^E 

[0039] z<Dmwiz£z>mm<Dmm2\z&n&. * 
ihttm s * s^-^flwemE** u 1 fcttte-r* t 

£§tts a s; y ^ 2 £ ^ n 

TflME^UWl <D^X *><D\Z$>^T. WE* 

MEn>?:y*ffi2*»tfsS**<k3K:U L*>*>. WE 

WE^^UflBl^tO^Xhfi^OHiJDftOlHii, S5E 

I STBB1 3*5cfcl/Dv-/^B I 14*6& 
SB I STElK^ctO, ^tl^nfT^biirS &o\ZL,tz<D 

[o o 4 o] nm<Dj&m3. z<D5£mz&2>mm<w&m 

3£, H3fc^^TK9i-r*. B3I1 H1^I3C 
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WD^yJJI!, 3 a, 3bteirl/£^ 4tt7>^A 
Dy7^2^f-^AM, 5ll7>^P^J20 
^-^f±i*g&, 6IW ; EUl©5 f -j'AA«, 7f^t 
U1(?)T-?W, 10ttASIC*5&SLSI, 
1 SS/tUB I STUOKK 15UTAP3>hP- 
9. 1 ete^U^XbA^tf^ 17tt«UrXb 
ttJAkT>, 18BCPU, 19BCPUKIIPBB1?* 

So 

[0 0 4 1] ^^UBISTEIBnil ^^U«l^ 
10 tf^A h(5^^B3*PS:S(l»"rs&«>Ofe(7)T*oT, B 
1ST (Built-in Selftest) ®2&\Z 
±otifiJSnT^5, CPUS4W088 1 9tt, fXh 
KliCPU : 1 8 4$!l»t5fe<Dtfe0VCPU : 1 
8tt, CPUMKBRl 9fc±*(W»l:J;oTrXH» 
K:*tf«?>yAD^y jr 2 0>ftfl££M*Pr*. TAP 
n>hP-7 (TAPC:TAP Control 1 e 
r) 1511, JTAG«#Kl^f*fXh • T^irA 
ffl#-ho>hP-77?»D, «UBISTBB1 

3 c p ummrn^ 1 9 *-en^niKi&*rs 0 

20 [0 0 4 2] ASIC: 10 5 >^ 

So 7>yAoy 7 ^2n * a 

3 aSr^bTA^USBl Or- ^A*SB 

-^A*gB4lC«S&-rSc 7>yAny 7 ^2H -t<0 
tB*Mf^£CPU : 1 8^iHSo 

[0 0 4 3] ^USBl OrX KBfJctt, fXhAM 
W^'JfXhAAtJVieA^AASn, TAP3 
30 >hP-7l 5«TXhA^fi^fIJSi:T/^UB I S 
T0B81 3:feJ:tfCPUfWfflia&l 9^»tl)o ^ 
U B I STIhISSI 3HTAPP>hP-7 1 5^Ii(: 
iOtl/^^3 aS^LT^Uffil <Dx— *A*SB6 

i^of^na^aftt/tUB i sTim&i 3^j:r/ 

TAP3> hP-7 1 5^2t6*U fXhffl*t!>17 
[0 0 4 4] 7>^APy7^2[l :^^^JfXh 

&So L*>L&*t&, 7>^APy7^2H 
l^rXhAAi^liQCSUT, TAP3>hP 
— 5 1 5<&K»fc<kSCPUffl«l|EK&l 9;fci;tfCP 
U: 1 8<DIW»^J:oTftf^«lltite4. fit, 

/Vf/1XLT, tl/^^2b^^l7>^APy7^2 

[0 0 4 5] CKOcJ;^^, ^tUlOfXhe, *^:U 

50 ^{c#gf2nTt^s 0 pc^eu l^AAfx hfi 
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/t'JB I S T0S§ 1 3^ "~>-*f-A. £>tl<5. ^tU 
lA»6CDfxmi*OTtt. ^=EUBISTH»13iJ« 

ff-T-5. 7>^APv J -yi7 2^AAfl^lt CPU: 
1 8 #;L'=>t1&. CPU: 18H xX hf$K«C 
PUSiJWlUSSl 9CJ:0*4»Sn*. CPUttHEII&l 
9tt. /t'J 1 ©t"X hSST^^'J B I STIDSSl 3 
*»e>SWSlO. CPU: 1 8©7^AP^7^ 2^© 
-T^-tX^^Jsi)^.. ^t'J B I S TIhISS 1 3 i3«£#C P 
UIHflBI&l 9tt, i©J:5felMTAPa>(-D- 
5 1 5 KiOSWSft*. 
[0 0 4 6] 7>yAOy7^2t^ : &U 1*51^ 

X £ *lfcfa ***** Ti. 6 tll> . 
[0 0 4 7] CCD5>^Anyy? 2©t~ 
tent's ft U $>-5(^«. 

[0 0 4 8] d©«W»wJ:**J»©»18 3K:«t*ltf, C 
PU: 18t, ^'Jg&l »ff«^**»t*Cd:»C 

§15 1 fc««-ra 1 1 1> tcx-^ a^sb 4 icfjta* * u 

*««[|hIK K t3 ^TflftiB ;* ^ U SB©xX h <£ff 5 © fx 
^x h«^*WSnt-5ttt>t. WI2nv-7^SC2lcSj 
7t, wk*^usbi^©xx hffi^BiJtaiWW*;*^ 

U B I STIUSSl 3fzJ:0fT*3-&. WEai?y?»2 © 
ftflMMtfSflMBCPU : 1 8tXi:0fft)-fr^)«t5tcLfe 
©T*. CPU£rtjKbfc¥&#SMSle]&fc:m*S;*^U 
SB 1 ©xX hS**{f:*«igiS©*«ffltt«ITjB«»Cff 

[o o 4 9] mmommi. z.<D^m\z^^>nm<r>mm 

4*, S4lC^)ViTtftBq-r-5. 04H HJg©^ffi4tC 
*3 W- £ ^^*«[slSS ©«fi£ & y a ? $> Z> . 

SlCtJ^T. lte^USB. 2«7>yAD-/7i'*5 
&5D>?-;/?gB, 2 a«5>yAP> ! ^i7 2©ft^A?J 
SB. 2 b«7>^ADv7^ 2©{I^m*JSB. 3 a, 3 
b\Z±.U?5>. 4li7>yADy7^2©r-^A* 
§15. 5tt^>yAD-^u/i7 2©^-^fcb^jSC. ete**: 
U 1 ©x-^A^SB. 7 htx-^tiJTjgB. 10BASI 
C*>6ft5LSI. 1 1 teT^'J-^X hA7je>. 12 

te^'j^x hffi7jtr>, 2 ot±x^^>m^A73t; 
>. 2 nix^-v>^tb*tr>T*-5. 

[0050] ASIC: 1 0 ©S^lftfmiCtt. 
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AaiSy? 2©ibf^fi^tt, ASIC: 1 0 ©fl.gBfr£ 
ff^A^tf> KATJ^ft. 7>yADv-y 

£ 2©ffl-5fA/7§B2 afCiWSSnS. 7>yAD-/7^ 
2tt. ^-^If^Sr^-^tti^gBSrt^-feU^ 3 at 

^lt*^ usbi ©x-^A^SBeic&irrs. 

-So 7>yADy7?2tt. ^-©ffi77{i^£{B^ttl:*>SB 

2 b36»6«^ffl*i;> ^ITAS I C : 
10 1 0©^gB^WT-5. 

[0 0 5 1] T^USBl ©xX h^FlCtt, xX hA#f§ 
■JfrfM^'J^X hA*t?> 1 l#"=>A7}£n. -fcU-?^ 

3 aSr^bT^USB 1 ©^-^A^§56 fiEPiO^n 

StX hA*(f^©H^C^^T«. p^'JSBl £#111 

frlsUtfiZ. 7>nDy^2lt ^USBl^©^ 
XhAAOTOWilllcKtT. ^SBfr'iX^Xf^A 
73h!>2 0^7>LTX^^>7-Xhfa-^©^S:m^A 

USBl £/"HV1XLT. -tU-^^ 2 bSr3>L^>^An 

[0 0 5 2] C©J:5l:. ^tUlOf^hB, /tU 
1 b.5>#J*u s Jy9 2«. TXhe^oMS^f 
tt. ^fC^lStlT^S. P^'J l^©A*IB^tt, 
^ : EUfXhA^t:>l 1^6-tl^i7^3$:5>bT4-x. 

£>*i<5. la^wm^fs^m. ^^u^xhtb^ 

30 [0 0 5 3] 7>yADy7^2ttX*t>fXh^ 

nzriZ). c©^x ms^u i ©5"x htmmizmn 
u i-vffi^*-^^Tv^c^-^ai^a5 5^e./N*-r^x^ 

[0 0 5 4] C07>yADy7f 2 ©-x— ^A*Si5 4 

A^gP4'v©A^ffi^B^^n^t. H]!SWlC*ofc< 
40 «l»A«i(i*>J6:(r»«««t#aEU. fXhJ»**tfKIST 
T5. !f#»C U 1 fC^It-S^-^WyN'Xffi*^^^ 

Tii. &w^ai^[6]±©fcae)(c5 i -^m^gB5^e.x- 
^ a * 4 ^ © -t ^ ^ 3 b * m * -r x - ^ m n > n* -r 

/tXll]SS«^T*-5. 
[0 0 5 5] d©%B^tCJ:-5*Jg©Jg^4lCj;tltf. ^ 

mt>& 5 »^ e r-fm^zmm* =e u 1 iciius-r s ^ 

1 1> ic x - ^ A fj SC 4 MfS * t U 1 *> 6 5* - * «^ 
50 ^§^-5D^-yi/gB2 i:^{iAfc¥*^a[Hl?SlCOl'i 
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TmZ*±V&l<Dy L 7>b&ftv*><D\Z&^T. ME* 

«II^*V^T» 1fflEnyy*»2<Bx-*airt»5a>S 
IttB^^U*-^ 1 Or-mS»EPv'^«20f 
-^A*fiB4^/W^X*ii:SJ:5fcLfca)-e, MBn 

^ i7 2 <ox* * >f x h sw«n;mfT"T?# & 1 1 *> 

•TS ch t fc tc^— ^ A^SB 4 tcftOSB^ ^ U SB 1 ^ h^- 

^^TME^USBl co^X h*fr , 5 5 ba>K:43V>T* 
ME^UBJ 1 l:l»EP?y*»2i»«LTfX MI 

•^^Ensnb^ ; eugBi^^xi-^*fT'r^<hcht)t^ m 

X h*ffWfK*W*WEn$;y^«©X*-V>T : X 

fTtt»^*v^T. WEP^y^ffio^-^uj^ffl^ew 

B^^Uffl^^— ^(I^SSfrBP^^^fiBO^-^A 
U SB 1 <£f X h 6¥««iiniaKOft«ffiKlRTjt«Dlc 

[o o 5 7] *jgo»tt5. z.<Dmn\z^^m<D^m 

*tt<S¥*ff«aiHlK©*flES*'r^n y ^ BIT**. 

&*a>?y£tt. 2 a«7>yADy 7 ^ 2^A* 
SB, 2 b«7>^Dy 7 ^ 2COfi^ai^gB, 3 a, 3 
bttlzU*^ 4«7>yAOy7^2^)T-^A* 
ffi, S\t s 7>trj±u*Jy2 2<Dx-^tB*SB, 6^^: 
U 1 Artffi. 10 HA SI 

C*5&SLSI, 13tt«UBISTBB. 15B 
TAP3>hP-7, 16tt^XhA*tT>, 17«f 

xhai^tr>, 2 o«x*^>fi^A*tf 2 i«x 

[0058] /tUBI STBKl 3lt /^Uail^ 

1ST (Built-in Selftest) m$&\Z 
ckoT*dESntV^. TAP^>hD-7 (TAP 
C:TAP Controller) 1 5 JTAG 
&»lc»&-r*f X h • 7^irXffl^-h • n > hn— 
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/^E'JBI ST0B1 3SB»tS. 
[0059] ASIC: 1 0 (Offi*»fmfctt, 5 >^ 
IxUzSy? 2<Dmftmm*, ASIC: io©n»*^ 

m^A*tr> (H^urf) »wA*an, 7>^ov7 

57 2<D{f*tA#6P2 al:MJn5. 7>^APv7^ 

^bT^^uaio^-^AAase^jte-r*. 

S^LT^>^AP^^57 2CDx-^A*eB4^«&"r 
10 7>^ADy 7 ^2H ^0)tB*^^^m^ai±/gB 

2 bfrt>mmtiJ]\±> (HS-fr-f) ^ITAS I C : 

i o(D^«^»a-r*. 

[0 0 6 0] ^^J95l^rX h fX hX*« 

^^Uf XhA*bT>l 6^e,AASn, TAPn 
>FD-7 1 5«fXhAM^i:iSi;T/^UB I S 
TSKl 3£&»rr£. ^t'JBI ST@B1 3BTA 
P3>hD-7l 5CDlK®j^i:0-fel/^^ 3 a^LT 
U SB 1 Ox-^A*SB6 l:fX h«*»*aJinrr*. 

^^EUffil <0^— ^ffi*gS 7 36^6 05 = "X htti*«^tt^ 
20 t'JBI STIhISSI 34D<£tfTAPP> hP — 5 1 5^ 

si en, T-xha^tf>i 7*^n«s^*asns. 

[0 0 6 1] 7>^AOy7?2H u^tUfXh 
Bftc&tt^f X hA*fl^(OS§l:o^TH /t'JW 
1 t»*Sn» fX h A*«^©ttK6«rSVt&^fe©T 
L*>L&**e>, 7>^ADy7^2H ^uas 
l^rX bArt«*<0fflJPfc:jfcUT, nSB^ex^^ 
>{f^-A^ e>20 ^LTX^t/fX h(s*t<&0«& 
£{f-^A^gB2 a Kgtt, X*v>t* X MbfEtttBttt 
&<> f IT, f-^|±l*gB5^eai*^tl*x-^^ 
30 >c^iJgBl*AW/1XbT, tU^^2b^l7 

>yAny 7 ^2 S^<7)f-^A*gB4^«j6&-rSo 

[0 0 6 2] Z<D£v\Z, /^Ul^fXh^ *^EU 
1^7>yAPy7?2H t" X h«^©«>eH«T 

/t'Jf X hA*/tf> 1 l*^tU??3*^LT^ 

b?> 1 2*>€>Bfc*tti£ns. 

[0 0 6 3] 7>yAPy7^2(iX^t>fAF^ 
fT^tl^o X hte^^EU i (oj> x htHfir^tT 

40 $n-5o 7>^APV7^ 2T*> : EU l^SiS^Srgtt 
T^fc-r-^A*»4tt, 7>^APy7^ 2fr 

[0 0 6 4] u(7)7>^APy7^ 2 cof— ^A^a$4 
T, 7 □ y 7 ^ (OfA FM^±f x — ^ 

f£o *^'J 1 tC^W^f-^cOA'Xitg^^^ 

50 ^tl^^^^^o A + t>f X h**Bfrr*K:*fc-3 
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9AJ]&4^V>±Ut>9 3 bSrjSfiT&x-^fl^A'-l' 
AXIa]8Ste!&jg-e&&. 
[0 0 6 5] £©»W::«fc*illfi©^ti5 K«tntf. * 

t h \Zy=-9 A^gC 4 KWE* =E 'J gB 1 6 5*-** * 

-raaga^uiBi ©^x h*fT5t)©i-*5v^T. a9E* 

=E'J«1 C«TBns?yir«2 £#8ibT:rX hli^SiEn 
Jp-rstt'bK, WEPi^?gl52l;rX*^>?Xh{i 

tSiifcl:. MEP^>;^gB2©X*V>xX hUfT 

W8B^ ; E'jaSl^©7 f -3'«^*lWIIBD5?yi'*2 05* 
-^A:fc8B4'Wf AX$-frSJ;5K:U ME* 
tUWl^Of^ hfi-^OWJOSIPSr^^U B 1 S TIH 
ggl 3\zi.Qftfri±z >< ii?\zVtc<D-T:. iWEPv^^gB 
2©X**>xX h^W^fCHfrT'^^ttfefC ^ 
•J SB 1 ©^X h- £¥*S#*«II]K©*ffifflt«ST-JIiI 

[0 0 6 6] SJL±<D£oiZ, i©5BMC«ta*16©JgJB 
[0 0 6 7] 

m # £ a w- -a - 1 c i o »fis l x- * m * sc*^ 5 s — ^ 

WE* * 'J S r-^fl<»4Sl*S a v 5 y 
Afc*^#:**lslKfC^(,^THtlE^ : eU^©'?X h£fr 

»f!MS^«#l&blMBn5?y -5 Kb 

fc©T% ^'Jg&W^X h*Httffltt*TiB«ICff*.* 
¥*#*«[§JgS©xX hgl^tS Z. tA'T'tS. 

[0 0 6 8] ^©fgBJK^tlfcf. BllE^'JgB'N©^ 

X hfi^wEPJraS&TKJSDT. «aEa> J -v^SB'N©eif^ 
<f^©«$§*f?±-r-5«t'5fcbfe©-C. Pv-y^gB^© 
»«MI<»*«*K:#JeU-C. ^UgBW^X h£H<£ffl 
WSiT-S^lCfTA?>#^^aiH]K©xX hgl^fl. 

[0 0 6 9] m3©^Hjt-«tntf, i$led.ciiSy2&<DW) 
ffttlilcfc^T. StlEn> 5 -yi'S5©7 ; -^ai*ge*^Ba 

E * * u gp-N©x- 9 mn * h5e □ s? -v * a$©x- * a 
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^jgB^-A-f AX 5 Kb*:©-?. Pv'y^gB^© 
^-^A^SrWtSKSgfbT, **:UgB©xX 

[0 0 7 0] f&4<D5£W\Z&n\i. WE^^UgU^©^ 
X h{§^©EM0SiW<i:, WED 5>-y 

B I ST@K{Zj;0fTto-e-2)«fc'5^bfc©T. BI 

sTisi8Sicj:-S)©jtsficiD. u gB©?x h &m@.m 
&mT'm®\zft7LZ,*mftMm®&<?>TX 

10 dt*iT€rS. 

[0071] m5©^ajici:titf. wE^^uas^©?- 

X hffi-^©BJJP*Sia?t, WEDv?y^fK©l&f^$yPt 

SWcSfijlbfcB I S TEKfc <k 0 , ^n^nfr*? 
-&-5 t fc5fcLfc©T-. S^K&ftbfcB I STtUSSKJ; 

©5^X hgf^ut*ST'fl.. 
[0 0 7 2] ^6©^BJ^±n«, CPUi, /^'JSB 

20 st-^^b^^'J mzmi&-?z> t £<biz? : -9 

SBt^ffi^fc^^mSllHlKfco^TBtE^^'JgpwT- 
x h£fT5fc©t;::fc^T. flfiB^'Jg&fcMBov'u/i' 
gBtfl-SibT^x HB*j*BHiirr« MEds* 
y^«B5fc«)^flr^*«l&bl»En5?y^«*»ff$-&a 
feOTJ^T, ffiE/^USB^©^* Ks-^©EPl)PSfJW 
£B I STlHlSStcJ;0fTfc-e-> taEP^y^SCWtt^J 
W^HffECPUl'«fci9fT^-a-«.J:olCbfc©-C i , BIS 
T ESS* <fc C P U \Z «fc -5 ^ ^ U gBis J: D ? gB© 
30 S^fWCcfctK ^'JgBW^rX 

[0 0 7 3] I7©^Bgi:J;nil /t'J»i. KftMa 

^*WE^ : E , J»^«je-r*tt'bK:5 s -^A*88Cltt 
E ^ =E U SB *^ 5 s - * fa ^ £ S S n v 5 ^ <h 5 fit A 
fc^fcttfcfUEIttKl^TfflE.*^ U gf©5=-X h 
fc©tc*5^T. ME^^'JfflfcWED^y^fflfc^-lBU 
TTXhmn&Wtia-?Ztt*>\z. MEDi?-y^gpcx 
40 ^^>^X hm^*tt^L-StlEDv ! ->^gE©X+^>x 
X h**fT^-&-5J:p^L^©T*. ^^UgBW^X hNf 
Cfelt-sa v>y^gB©X + r >t-x h^frlc^O, 

[0 0 7 4] ^8©^Bj{cj;n«. MEn :x'.y gB©X 
^-^>v : -X hHfffi^»-*5t,iT. tflEo^^^gB©^- 
^ ffi ^jgB*'' ME gg^©x- * (S^ * BtlE P is y 
V gg©x-^ A^jgB^A'-f AX $-e--2>«t 5 Ufc©T, 
Pv s -y£'g8©X*-r >xX hllfT^tlJCPv^^gB^© 
50 x-^A^*WfiltC«^f-r-5c:<i:JCJ;0. ^t'JgE©^ 
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CO 0 7 5] ^9^iCJ;nH ^7SfcB»8©^ 
B I ST®8K,fc9fTfc>ti-S«J:5l::bfc©T» B I ST 

- [0076] jg i o <Dmmz&n\-£. /^uat. »f£ 

{g#ft§tt£ C £ ICS: 0 I(jf£L5 r -*tt}7Jg&*<=>5 ? -:$' 
fl»*MB*^& 'J «K«»&-r* 1 1 fefcx-* 
ffiB * * U & *** P 5> y * 

5<ba>£&t>T. MrB^USBtcfflBP^y^B&tfl-fit 
Lirx b{t^ftEpaaL*^u^©5-x hft#ifT-r-5£ 
fct>fc. MB/^UfB©?* hSSfxPSKil&Epy 

5¥ss#*«5i§i8Sw5-x h^ffifttt* n tj&t-r**. 

[0 0 7 7] lO^B^lc^nH ifflB/^EUgB'v© 
5-X h«^CDSI2Jni&TlC<fc&5-X h^TfCJSDT, f9E 
P V s y 2 «^©»«MS^ *#lh L ffiE D y 7 i' o5 

[0 0 7 8] m 1 2 ©%HJ»C<ttl«. WB^^UgecDT- 

t. fflEP^y^SBwx-^ffi^s&ft^flfiE^'JSB^ 

X^-ar-5J:5tLfc©T-. P-^y ^SC^W^-^A^Jft 
«*l:ft»l/T. ^=EU»Or7h**«fflttiT?i« 
Cff^^^^^lHli^W^X h^ftftff^Ct^T-^ 
5. 

[0 0 7 9] SI 1 3©%Bj|c«fctl«. ^'JSPi:. S)f£ 
WE/ * U SB* 5 5 s -* fi^SStf* p S> y 9 SB £ ft<» 
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LT5-X h(a-^ft^i)Pb^ : EUgP©'5X hft*?f-ra£ 
«ht>{c, jt&E^'JSBO^X hUffWiCttGD^y^flS 
^X=^>^X h«^S«!6UlWBP^y^»OX*v 
>5-X hftJlfT$-&-5«fc3CL.fcC9T, /t'JSfOTX 
h i$ P v 5 y SB © X -V > 5 X h ft 31 fT £ it Z> Z. 1 1 Z 
<fcO. ;*^USB©^X hftll&fflttSlT-fi«KfT*.5¥ 

[0 0 8 0] SHC^ICinU iME^'JSB©?- 
X h*ffB#lC*5tt-5BuBP> ; y^gCWX^i'>xX 

AIS'V/'W /1X $ i££ <fc 5 LfeOt, P V v V SB©X 
*^>^X h*fTtfitl-43ttSP^y^SB^©5^--:5'A 

*ft«j«it3«}tLT. /tuac^T-xhft^ffl^-r 
[0B«fiB¥^iaBj] 

[01] C058W»C«kSSRJfi©»!8l 
*«@&©«J$ft5:T:/P-y?0T;g>£<> 
20 [0 2] C©BWfc±**ifi©»»2K*tt*¥*flE 
*«IeIS§cD«J5£ft^-ryp y d/HTr*S. 

[@3] n©56*»cJ:S*aii©»IB3t:^W**i»{|t 
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